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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the 
performance of a semiconductor device which uses a 
metal oxide film or a metal silicate film as a gate 
insulating film. 

SOLUTION: An insulating film 6 which includes a metal, 
silicon and oxygen, is formed between a semiconductor 
substrate 1 and a metal oxide film 3. The insulating film 6 
which includes a metal, silicon and oxygen includes 
either fluorine or nitrogen at least. The metal oxide film 3 
and the insulating film 6 including a metal, silicon and 
oxygen are amorphous films. The main metal element 
composing the metal oxide film 3 which is different from 
the main metal element composing the insulating film 6 
may include metal, silicon and oxygen, there is no 
problem. 
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m<0>- U 3 >«flmJHR«f£V fe 0 . 5 n m 

x-hK>. mmms:?- bimmmim inmtw. * 

[0083] i««3tLTIl 

imbi««»«!. ^ymitmm. ?>?ym&m. ^ 

[0 0 84] JJc(c % 12 (a) ~H4 (h) S-#{jgt 
[0085] 82(a) iZ^-tXdiZ, STIfe 

^ymiicommtz. mm^mizx <omm3 nm^y 

3VWI«7S)RWi. p.®5 0 nmWJ 

'J 3 8S.t/Mff 3 0 n mco ^ »J a yMfiM 9 i % 
L P C V D SSrfflV ^Tit«"T 5 . 
[0086] 02(b) fcrsrr i o fc. y 

y y 3 >|g 8 W^l^* L , 

*i* : Fje««fc^5-y- i o zwmth . 

[0087] <^{C, 02(c) fc^-TJ: 1000 

"c^^-ftKcJ; *) . ^y i^y 3>-K8<offlHifc^y ?y 

mmi 1 £B&tZ> o iD3K«£El 5 

keV, H— X15X 1 0 14 cm-!^fttAs^^ 

yaA^ffv\ y-bnteiztfLx&E&&imzv-x 

• KWy^^fyy3y«il2^ttS. 

[0088] <X(c, 03(d) fc^-TJ: 3 fc, WiftTS 
0 0°C. 1 0#«RTAS1t-5fcS« ^ffifcKffl 0 n 
miOv-yny^-ftJKl SS-tA'liffSOnmcOv-yn^ 



[ 0 0 8 9 ] <K£, 03 ( e ) IZ^tX 3 fc. 
Jn5Smffi3 5keV s F-Xi5xl0 16 cm- 2 ^fr 
T-AstfD^^V^A^ffVK 1 0 3 5°C. 10 

1 5«RtS*t4. 

[ 0 0 9 0 ] act , 03 ( f ) lzm-t£ o fc. £flSfcK 
^1 0 OnmWyya^Kftll 6£i£«U I^TC 

oo±gp&®a}£-£s.> 

[009 1 ] ifcfc, 14 (g) fc^-TJ: -5 fc. *-y 
loRffi£Mffi£-£&. 

[0 0 9 2] ifcfc. 04 (h) KSfrriofc:. ff7^ 
-y^ l J/b d fyy;^^A(Zr (t-OC 
4 H 9 ) 4 ) , xb^Xh^i^^ (TEOS, S i 

(OC 2 H 5 ) 4 ) &tS\ 0 2 X«H 2 O^ffl^fcLP 

flaWR6*«EBW-S. «Wt. 8 0 0°C. 3 
— /l^frofc^ h*ris? U *>J* (Ta 

(OCj H 5 ) 5 ) AVO t SrfflV^LPCVDffiKJ: 
60 0*CO»JStCJI!W»& 3 n mO* V^AHWbHM 

3 2-Jnsrrs. 

[0093] 04 ( i ) KS^i d C £ffi£ffil 

SlOn m<7)^-^ >M-ffcK4 m/mm lOOnm^y 

[0094] kLL^iofcrLT. BlC*Lfci3*i 

5 v^'x^^rs . tenx^ias 5 0 ot&itt 

[0095] £cD± 3 fc, BSHKfcK 
S ffit t -v t 3r S >- U 3 y mm 

t <m<r&mm.^ yyn ymmRVis y 3 ygts 
-ftDK(s i oni) j: 0 hmmmcom^mim-itmm 

mtmmmz 1 n mjaTt-r & <r t ^ttt* o . **: 

[0096] L!t*St, &JKl^nB&tf&fIgIfeff: 

tthuz. y - ? «a#*3«5r < m.^m^ 



!(9) 001-257344 (P200 1-257344A) 



[ 0 0 9 7 ] a*, a &ihmuimr&bi& 

LfeftfclMSlfc: J: T ^ U 3 ^JR^b«fc 

mmx-te. &mmsti&m*mt Ltimz&mmtmm 

t tfX'% h . L£**o T , £®5:&IB£&fMMSfc: J: 0 
[0 0 98] AJR^jMbftJR^JfffllLfea, AM 

mmMMte 1 1 ^MMJ^-r & - 1 & . 

[ 0 0 9 9 ] &i>. at^BBBJBtetJV vf . m 1 coSllft 
<k*>-**aS8irr4J:afc:tTfcJ:v^. 

[0100] (iwi2 c b > > H5t±. *micom 
msm2 (b> ^^¥#f*^s<o«^^^LfcBfffi 

(a) tmxLx$>*). muzin LKffijmmizwm- 
zm^mizim—commm^ztt lt . 

[0101] ^Sfe^ffitii. ^«RftjHiM3 j: LT^ 
3 n mT\ fM'^y y r? 

av vfti i>mo. 5 n mt* o . ^ssw^y- h^j« 

JRj»lnmtftS. ^'-hmffi<7)iti(i5 0nm 

[0103] iJCfc, 16 (a) ~H7 < d ) £#88 L 
S. I^IS (H4 (g) *T<0XS) 

mmmz (a) 4:R*T*.sfc». 

[ 0 1 0 4 ] M4 ( g ) CSLfcOSfJa, 06(a) 

iz^-fkoiz, mtaLfz^u a ymm 1 comm^ mm 

m 0 . 7 n y 3 >g»Si 1 8 &BJ&t& . 



(10) J01-257344 (P200 1-257344A) 



[0 10 5] mz. 06 (b) fcj*r$\fc 3 (C % ff7^ 
-y+'J^h^fy^a^i, (Zr (t-OC 
4 H 9 ) 4 ) RU\ 0 2 XfiH 2 O^itLPCVD 
ffitcj: 0. BUSBl nmW^n^^Afttil 9£ 

[0 10 6] M^X. 07 (c) fc^-f-J: 3 800 
*C. 3 0#c7)^frT'T--^^fdii:^J: l 9. Mco& 
ffitcco*. JKJSI^l. 5nmO^:3^AIigHI^« 
6#*Bf£;£*i.g><. 

[0 10 7] mz, H7 (d) IZm-tXdiZ^ fh7^ 

-iy^uy'h^i^^fi'-a—yyM. (Zr (t-oc 

4 H 9 ) 4 ) RU\ 0 2 X«H 2 OSrfflV^LPCVD 

[0108] -eofJL ^:®tcJK/P 1 0 n m<r>^? y^fe 
M4 St/'IKJ? lOOnra^ y/Xf 5 £t£1t L . 

§ h\,zcMpm*m^xmM\&'fTo . ;«ioi:L 

Igfifflfg 5 0 0 "CJilTTlf^ixi. t&> . S>Vl^n ^ 
[0 10 9] <r<7)J:d^ #3g«f#Sfcfc\,vcfc s HSfe 

®«2 <A) tnm. i&mmimmti/v^ymmtn 
rsco^mmmiz^mmm-itm^mm-h ztizx*). 
?mmmz&wh ^ v a ymwmm mm* 1 n m &r 

[0110] Lfzt^x. &mwnffl!imRTZikmmfc 

^-TififcSr* kkhiz, V -tmmfi'yts: < Mf-r 

k izimmiz-t h z k ifix% hi&>. mm&rteitm 
jjffimmzim^&mmm%m)®M-<7Mt>^ im 
mzti. L%\,mw±m<oif co&^mmmzm 

[ 0 1 1 2 ] 3r£. ^mmmmizts^x i>.mi comm. 
&mk mm. &mim-iimmwz-7 'ymRumm^^ 

Kkh-Uim^hX^izLX^J:^. £fz, 

u^xizm^hzkh^mz-foz.. tztzv. zcom-g, 

[0113] mmBM3 ) ar. ^mcom3comm 
mm* mmzmm Lxwmtz „ 

[0114] (^*»«3 (A) )H8 (a)-I10 

(h) j± s *m*ncDmw.BM3 (a> izm&^mftms 

[0115] t-f. 18(a) izjfrtJ; 0 lz, isV =ty 

ssioicAsHtyaAL wt^xmrnnzfto 



ZkZklzXK). g?lwmg««Nli*10 2^ 

[0116] mz, 1118(b) t&zt x o t=, mfecom 
mizmme o o nmnmco^v aymim^m.ib&^. 
s t 1 mmcom^mmM 103 itmm-h . 
[0117] mz, as ( c > fc^-r J; a t» m» 1 0 
n mgjg(7)«ii®-(Lii 1 0 4 zmm-z , m wr . b 5 

1 0 5 2r^A-T-&. 

[0 118)»:t:, ffiHSHbl 1 0 4 £M* LfcfJL m 
9(d) tC^-T J; 3 fc. mm l n miS«0y >J r? >-®M 

•ftiBKS i ON§|) l0 6£ffMiM>„ CV 

;&$t (immmfom) 1 0 7^»^-rs 0 cvDSft» 

^mzmxfoz,. zzx\ ^mmitmmio7^tm 
mmm®.miz%r3vz>fzMz. mimw (mm) 

0 0 z. cowtiwsmxte >mm 1 0 1 mm<o^ u 
3>-*^t;^ix-r. ikmmmwkioi<o^m%imz 

mntfx^tsmm^xfmmzfto. m 
imxh&*?m (h 2 o) fcSTSpj-e&STks 

(H 2 ) ^-irtflJHlMT^a^fld. 

[0 1 19] HI 114. y'JaySWF'J-^AWg 

mimki&mMitmmkcDmm&&^^-tim%& 

^LT«S7cttcr)#H^,^»fi!<;-r?. <r k *>'T-# S . G 

1 b b s &m^*>u^—tzm^<&j]mmmizxti 
ii\ hi 1 cr>j\^^>vx'^Ltimmxmm^ffoc\ 

k fc± 0 , y>j3 y&KftSJrf # K U -^7 Aco^Sr^ 

[ 0 1 2 0 ] ±3£ x o tc&Prxmmzin a 1 1 (c 

i 0 , ^ffiffl^tc^ U rj >«(l«*)B|jWi i k%< . 
G d O, ^-ft^iiftWH^tcifi^ft* >r k &x% . 

mmtci&m,wtikmm 1 07 &mzt nMmx-h h „ l 
tzt^x. y-vwm0>mmwm&w&^hc\k 

«-g»^t* s -C-^l»„ y'J3y»Ity';3y 

[0121] mz, 19 (e) t^-TiatC. CVDgt 

m&m^xmmi sonm^fis/'jayiios* 

[0122] M:. 09(f) tc^tirdtc. y-h* 
ffi (^y'J3yli08) ^7X?tLT, JD3$* 
ElOkeV, H-X15 x 1 0 14 c m" 2 T'B F 2 <r>A 



ffimi 0 9 (LDDI«) i«x;xfy 
ygy«Sl0 9ll pn®-^l:-^2r«fnL-T*-y 

roi23) jxfc. a i o ( g ) <± p lp- 

CVDS»^. 94"*— /ll 1 Oi^&JWJJl 0 
nm^cO^Un^K-fbH (Si0 2 I) £#t«-f 
ggV^T. LP-CVDSfCl*), Jill 50nm§JgcD 

y'jn ys-fLM ( s i Ni) 1 1 1 zim-th. 

[0124] 110 ( h ) iZ^-tX OlZ^ R I E 

iSC«fc 0 S i Nil 1 1 SrX-y^^U y-hWJStc 
<O^S iNllll 1 1 0(4. R I 

cot*, y-x- b*wvos»^£iica^^S7t* 

(C inS£®E5keV, F-Xl5xlO I5 cm-2tB 

[0125] mmmms ( b > > ai 2 (a)-n 
3 ( f ) 3^gH^<^aBP«3 (b) iz&&*mim 

WcoWM-mk^m LfzJLWBiWMX'fo & . 

[0126] a-r, Si«i3 (a) yjay 

1«12 1 fc*?#JStffli!£ 12 2 ZMffrtt . ^<0f£> 
El 1 2 ( a ) fcijrf J: 3 h £mm-&Mi& 

iZfSi-y- M 23 SIM^S . M 2 3 

(4. JaT<0«t-3^LT^5-^-M2 3^^LTW^ 
aymttm ( s i Ni) 1 2 6^cvDffitcJ; o#jaw- 

126 ^mm.cm^z-Mx.'th . 7 * h u h Sri^* 
1125 atfljRR-fkit i24^i7fy/u -y 

- M 2 3 &ffifct& . 

[0 127] HI 2 (b) t^-TJ;'?^. ^5- 

y-M23*V^kU>llfiltEE5keV, K- 
Xi5X10 15 cm- 2 tB^^>tA^K V— X 

• KW V<^«fHSt£S5tS 12 7 *m®??h . 

[0 128] 01 2 ( c ) fcjj?$-J:3tC. CVD 

8jfc«fc9«H«»Bll 2 8£*£SW-&. S^fc. CMP 
StCi-oTWmfcfi^ 1 2 3«0±®S: 

[0 12 9] 013 (d) tijcf i3t=. RffiL 

fc^S— b 1 23S-^X7hx>yfyMv^K7 

^X7fy/CJ:ot i&s-r § . 
[0130]^ S7 vMMWmcoffiimZft-ifz 
«.013 ( e ) izm-X 3 fc, KSfllSPfc: J: 9 BUS 1 
n mISB&OS' >J 3 yigMR 12 9 6 . $ & 



(€11) 301-257344 (P2001-257344A) 



(a) t mmiz , ih^^m^ § 2 a&<so#* £*tf # 

£?t3. i^ciO. 3gf&8!B3 (A) fcffilJL xUr? 

yaeiKi 2 l^Hco^yrjy-^^b^^'. &im<tm 

#(c^U:3>'»^£}Bj£-^5£i:>5r<. GdO x 

[0131] mz, mi 3 ( f ) cc^-r «t 3 r/i^s 

si 3 i*>?fM$^s. -ecof*. ±mm 
[0132] m 3 wmmmmiz^x mm Ltz 

[0133] ±3*Lfcl©fi?e«T{i. K-fL^WP^rS 2 
»H«,?rW{cfc(fTiiBBL^\ -lMk«« (CO) k 

[0134]**:. ±mLtimmmmxn. y~h$m 

h^tifiX^h. 

[0135]^, JJLfc»St(t iiM 

&WjtmifiS & tlX v tfUf J: v \ 
[0136] (HJSM4 ) £IT. *^ct)|S4c7)^6 

[0 137] (S?Si0«4 (A) ) 014 (a) -01 
4 (c) *5feBg<OHJi»ffii4 (A) 
aoM®77&&^ L£IgKfrK0T'$>& . 

[0138] 014 ( a ) iZ^k-tJ: d y'J 3 

y*K2 0 1 rtt=*f*lHRW2 0 2 SrffM-rs . 

x. F7jMim<£wzv*vhmkm<££K>. mmm 



(12) 301-257344 (P2001-257344A) 



*mzz. <o, &mm2 o 4 1 Lxm 
mi 0 0 nmm.^.^jiva^i.m^mm-^. 

tzm. m& : J)Vn~*7J± (Zr (S0 4 ) 2 • 4H 

2 o) ^mm^nm^m^no ztizx^x, viv^x 

-^AM2 0 4£ffM-f&. ^•y^f^fflV^ih^J; 

0 , ^3^<>Ai2 0 4 **ijfflitt&v'^ei < mm, 

[0139] ifcfc. 014 ( b ) iz^-t J; 3 fcr. ^Stt 

MJf-4 n m?Uffi (y'j3 yiHCJKgyfW 
1 nmSJK) COi?>V^-^2±imiWm2 0 5#»£ 

h wan* i«f H*v-(EffiAE{i7. 73 (e 

V) MmX-fo&CDlzML. i?>Va-^M±(>. 84 (e 
V)m%.Xfo2>) <. Ltztf^X, y>3-^12 0 4 
O^fflJi^M* t « J§ KIMfc £ ti , ^3^-7 AM 
M2 0 6*^Bg$^. 
[0140] y;l/3^7Al2 04<0*®36**4ffiK» 

"TtfMJWlHtcti v - *>• AJW 2 0 4 <50j*jgp«i^JK 

»fiv^±7 7»C^3-'7iiMS»«2 0 6 

t . $ h\izmm^m*mx?i?)va-*7j*wk2 0 4*m 

*U 35-a/s^3^»>A3iBMlSHsl»2 0 5±£*rJfcfc 
AI2 0 4 £»JSt-£lffc. *<o*i«*i: L-cffiffl-r^. 

[0141] 5^n-^AJiRfl5HiBJt2 05«BSLfc 
fife, a 1 4 ( c ) {CjjrTJ: d (C, §W2 0 0 nmSfiO 
7*«BrCifc4 ^ 'J 3 ^SHfcK ( S i NHS) 2 0 

7 z^mizmm- *<wk* ~> y n vafljn 207a 
t, v-x • bw>-s2M2 1 lzmm-h* 

[0142] *<0ffc, -X^— t=SrS S i NI2 0 8 

ggUT . BPS GW$CDA* >J r&tfR I E BSCD* b >y 

B PSG12 1 OSrfiScJKU %^Z&0 
0°C. 3 0*»^X7 Mft«TtBP SGI2 1 
OtfMMflKttfcfrd. Zco1£, CMPffitciO. SiN 
l20 7-209^b-y^-l:ttBPSGi2 1 0 

[0 14 3] Z.cr>Z.ot,z^ ^mmmizXitif. y'Ja 



-v&m&mm&mm-h e>x% wmjzmtifzmmm 
<wfr&ru3-v4ffiMmm* y- htmrnt txm 
^zztftx* &tt tic, fmmmzm^tzitfrri- 

[0 144] (».«4 (B) )H15 (a)-il 
6 ( e ) tt, *f&BB«0&ttfB«4 ( B ) £ffi&¥&<*£ 
S<7)»t*S5:^ Lfc:OIRrffiEI"C* £ . *mmm 
It. mffiBM4 (A) T^UWTffifcJKfliU y-h 

mmizm^^mm^m^m^y'j.r^ ?/vh?> 
i?x?&&m.-?&i>e>x'$>&. ^r*3, Hi4 <a>— m 
i4(c) i:*ttnwi4 (a) cDmj&.mmkttm 
^zmtimmiz-o^xim—commm^zn lt^& . 

[0145] Ifc-T. IMI4 (A) i: |5K»c7>I*Ifc J; 
"9 . ^ U 3 >K-fHM ( ERHhf ) 2 
0 4£7FMU ^^fci^JIfci-^T^ya^K-fLMt 
y>az-)Al2 0 4 fc^RjES-tirSClfcK X 0. 01 
5(a) C^fiot, ^;U3-^AI£K<fc«2 0 5 

[0146] iXC 015 ( b ) iZTjk-ti. o 

-<>AI2 0 4$r^g$^^»»^±(CV> ? X 

*v^tt7 >yS!fcJ: 0 S^n^ 0 6 

>y b l> ^AJi2 12^100 n mcommxm^t 

[0147] mz, 015 ( c ) tc^-r i a CMP 
mzx^x^mtefto. miz*&Mzn*)}ii-tc\k 

X\ is)VZ3—VJ±m2 0 4<7)$miZ\±i?)Va—VJ±Wtt> 
mWL2 0 6i)K 4vh y^i.^2 1 24>affifcfcfc4 «y b 

y ^^.BMta«2 i 3 . -f «y b y 

l-f^-WtS©AE(i6. 38SJKT'S>D. ^Vbr?^ 

[0 1483 i^fc. 016 ( d ) tC^-T J: d ic. + -y 
^^^JPT'fe Sy'j3 yS-itM 207^200nmOJK 

wxmmth. zcoik, i-v^>m.itm2 0 7Rv : ^ 

>(7h'J7AI2 12f&y-'-M 

wrmmiz>^--v7-$-h . 

[0 149] -ecof*. mmm.4 (A) i:PI«fctT. 
y-x • bW >M;fcJi2 l l . x^.— ^-s i NH2 

08. 7^ft-SiNl2 0 9, BPSGM210^£ 
Bfife. 01 6 (e) t,Zm~f£o ■ftffim.'n h^yiSX? 

[0150] ^Sfe^^Tii. fa7/W^h7yy 

^j©g®4 (a) kmm. jgmiz® 



ixfzmmmco&^&mmmtmmzy- htmrnt lx 

fflv >S £ b tPX'* i: t i>lz, WmJMcoffimil^ikm®. 
(Dfa±£\*fr&Z.biM1&b-%:&. 
[0151] (mWm4 (C) ) 01 7 (a) ~01 
7 ( e ) {4, #HHJI<OSe8BBJ»4 ( C ) £«.g>¥#f£§l 

mmmm4 (a) T«tfcfr££«fflu y-h 

«><0-Cft 4. **J» El 14 (a) ~0 
14(c) K^L/£HS»K»4 (A) <?5««98)S4:Stje 

[0152] ft. mmm4 < a > t laiaioxgt «t 

9,017 ( a ) t£i??-J: 3 9 n >WH LM 2 0 3 
±t,z^iUa—^J^m2 0 4 5rMU $ t?l,z : J)\>a—*7 
AI2 0 4 _hfcv9Pr7 - »7ABWl5RjflB2 0 6 SrffM-f- 

[0153] mz^ 017 ( b ) t^-T J; o fc. =J)Va 
^AjR2 0 4<0-«£8fe3;-$-S. ItflcWteti. V)Vn 
-<)AI2 0 4 tl»SSJ:l^^ b-'^-V 

£»j£U z<msi?xh'*?->&~?x?bLx. m& 
<&wiy vwtuzx 9 "Jivzi-^j^mmm^ o 6 

. ^mizis^-v^mn^mmb l 

T. ■< -v h U^AJR2 1 2 Sr 1 0 0 nmtf>18WC»jaW 
[0 154] 117 ( c ) {C^-TidtC. CMP 

mizz-ox^mtzfio . z<7)m. ^m&mmmzx, 
m^itcrm^^^-mmc^^rx-mmino . mam 

ZfroZbT. y 'J 3 yBHfcl2 o 3 1 - Ai 

2 0 4 fcco^ffi. at>'^9 3 >m\m2 0 3bJ yhV 
>)AI2 1 2bcO%-WX\ K-ft3i7cRB3StVfflaftlto& t 
j£g<r 9 s *h.^hJWS: 4 nmiS(y'j3 ^Rftlggtft 

J£91 nm^JK) <F> i?}Va - -7 A^Btf MM£ 2 0 5»tf 
'J *>A3^M3ftJ«2 1 4jW^JRS*IS. * 
9 aj-T £ b X\ y;^-^l2 0 4^) 
XffifcUi^A^i— ?ARfl3MR2 0 6#>\ y h 9 >7A 
B?2 1 2<r>mmz\tA «y h y »>ASfl3IMR2 1 3*s»flt 

[0155] ifcfc, 018 ( d ) fcjj^ i 3 y 
T%mi&Xfohz/ 9 3 va-ftJ12 07^200nm^i 
/re«t-£. ^Of£. y';3yiflJS207, ^'/Vri 
^7AM2 04&tM 7h>J^I2 12f^'-M 

[0156] *<otk, mtmm4 (a> fci^mtLT. 
v-.x • f w >tmm2 1 1 , x^-ir- s i NH2 

08, S i NJH2 0 9. BPSGl2 10f^ 

ffM. 018(e) fc^fj: 3^«3tOh^V^X^^ 

[ o i 57] *mjmMX~i>. fj.7;M^;^7yy 

x^oie&aRu n^«4 (a) mtmsmm.4 



3) 50 1-2 57344 (P200 1-257344A) 



(b) bnm. mvjzmtifzmmmcDm^mmm-itm 
mzy-htmmb Lxm^&z.b&x'% ttttz. m 

[0158] &*J. ±JfitfclH6»JI|4 ( A ) -4 

(o Tii. &&m&immiz&±ti&&m7cmb lx 

y'/W-^ASW -y hy^^WtfttTCSKBLfc 
A, /\?-*7^ ^y^>\ -f-yhy^A, TVJ'S — ^ 

[0159] ±aLfeHM0K»4 ( A ) ~4 

( c ) y- Lxi^y x&mmmm 
\>\ zcom&izi^ mumizx^x^mjm-itmm^m 

mmb LXi±, ±j£ L tz&m±m,jmcr>>3?%: < b i>—~? 
hnyf-7A • ^-^vKttil (bsto) t&vt>i 

[0160] ±^Lfzmmmm4 ( a > ~4 

ttfe*^ >wnmi,zmt>-fi<> y a >s?^^ 
«BtriMnf x < . «i«r^ y ^ s i on 

[0161] $^>^, y— bmffi^fflV^^JR^o^T 
t J: < . S ^t^^y ST i NMi: 9 

7->mb cvmmwmz l x t ^ v ^ 

[0162] ( K?Sfe?65® 5 ) J^T. *«IB<0» 5 

[0 163] ( Mfi&J&M 5 (A) )019 (a) ~0 1 
9 (c) (4. *»lg<Z>£ie8n5 (A) (^4^«ft^ 
Sc7)Sit^^^ t fcXSBSSHf ft 4 . 

[0164] 019 ( a ) {C^-T i 9 fc, y'j3 

>-»K3 0 l±fc, m% 1 nmUlTOffi^V^yay^ 
«(Si 0 2 R) 3 0 2^JBfi£-f-?,„ MV^T. y'J3 
vK-fkM 3 0 2 ^-SP^StRWtc^* LT. y'J^yl 
S3 0 lifcy'J 3ymti3 0 20Wt5i^k# 
ftb*vHHWM«W-*. f«ft, iiCLa, Hf, 
Z r , G d^^*-ftttAI«MlSIJ9]R3 0 3 *«BtT 

[0165] act. 019 ( b ) t^-r j; a fc. ±j*t 

<7)3kft*m^zMJZZ i: 1 9 . v-yr?VK<blK3 0 2 
301«y y 3 Vfc#RIBL-C£II^Ml3ttlR3 0 4^' 
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[0166]^:, 119 (c) fcgrT J; d lz^ ^It 
T i N$f*» feSrS y- b«ffffi«)ffijg 3 0 5 Sr^fiSc 

u s 4>t^ y n ys«3 o 2 . &mwnmm3 o 

3 , &JRMfttlfejK3 0 4&tf**K3 0 5 

v^--r a . i^oj; 3 iizbx, y- h$mm<v9mm%m 

[0167] (£tBBJB5 ( B ) ) 02 0 ( a ) ~02 

0 ( c ) {i. ^w^mn&ms < b ) t«&^#i6 

[0168] . 02 0 ( a ) fcjj^i 3 (C. fgjtig 
JB5 (A) y'J3yi«3 0 l±(Cv-'J 

3>&ttM3 0 2S^«M-fb«3 0 3 zmstz. 

[0169] J«=, 120 ( b ) CrjjcT J; 3 fc, _B£L 

fmmcr>-i&m£ o fcwv^aK^waBi^^a .1 t iz i 

59&-3ft£WaMbMR3 0 6SV3 0 7 

«R3IMMIt3 0 70:fr#*MeS»ft»lR3 0 6 J: 0 
i>m< . y'J3 vjSiKtt&RSIgftttftIR 3 0 6 
JK^K^)W3 0 7 J; D&.BK&S. 

[0170] 020 ( c ) t^-r «t o iz, mum 

M5 (A) £|3!«HcLT*ffiJ8l3 0 5£?e5j&U S£>fc 
^«S^t:W3 0 6,30 7»tfWttIt3 0 5 £^ 

^mm^m^zm^-otiy- bWjmmm*wm.ztL& . 

[0171] («5 ( C ) ) 02 1 ( a ) -02 

1 (c) tt, *«"SOSQl9BJB5 (C) (C«£¥Sffcl£ 

[0172] i-T, 021 ( a ) fc^t- J; 3 tc. HJW 
J»5 (A) tmnizLX. y'J3yi«30 11(;y>J 

3 vbhur 302 Rxs&mmfcmm 303 * jaaw s . 

Z<Db # , &RI*fl5feK3 0 3 «f <Oi»R»K*'ftS 6 *i& 
ibJ; 0 1<£< LTtK. 

[0173] iJcfc, 021 ( b ) Iz^rT J: 3 fc, _t5£L 

«8^fc«<^fflj£Jt^& 51 3 tzMMZ bizX 9> 
>-»ffcM3 0 2^iiLtfSfci*L^ofcfl}: 
T\ »=Srr>fc«»«»»Sfc:-r * i i: & . y'Jay 
i«3 0 2 ^«i*Lfc«WT«±, &IIBHt:«3 0 3 
J:y'jay«t3 0 1 o^U a>bifiKmi>X=/V ay 

SS301 <nmmnmz^mmmmwk 3 0 smmz 
ti. &mmim&3 oat &mtttmm3 0 3 1 <o» 
mmmztch* ^yn>gm3 o2£i&*L3: 



3 0 2 i: t T , flS^iifcfcfcfcSfr vffljftO&SBHfc 

[0174] 021 ( c ) iZ^tX 3 fc. 

»5 (A) i:13]«fcLT*®M3 0 5£®j£U 3£>fc 

itwmimm 3 0 8 . ^jK8Hk« 303. 309s. 
y- bfmmcrm8bm%mmtfs.\,Mzm&^y- bm 

[0175] (mmBM5 ( D ) ) 02 2 ( a ) -02 

2 (c) {i. *m&mtimm5 (d> fc«-s>^##:g 

[0176] 4-f s 022 ( a ) fc^-TJ: d fc, ^JfS» 
IB 5 (A) tmmizLX. y'j3ya«3 0 l±fc>-U 
r? ^IWEK 3 0 2&tf AS!BW[:!ftJR3 0 3 . 

« , itmmtmm o 3* w^«i«^^*f& 

[0177] mz. 022 ( b ) ^-TJ; 3 fc. ±xEL 

mt^msm^mmm zwmtzmjzz ttzxK). yya 

>-SHU«3 0 2 Sliis* tfc«Wfc HS*L**»-DfcfiBWfc 
K-fbl»3 0 2^^*L/cffi«T14. y'j3y2S3 0 1 
JK3 1 omm^tih. ±tz. y'j3ylffi3025: 
BWC«3 1 2*^^§tL^,i:fc fcfc, 5yyav»K3 

o i <^mmn^z^Kfm-itmm3 1 

So 

[0178] 021 ( c ) t^-r J: d 
JB5 (A) h|Bl«tLT*«3 0 5^JFMt. S^fc 

&R^Mb«aK3 io, 311. ^mm-ftmm 1 2 s 

[0179] (HM^]B5 ( E ) ) 02 3 ( a ) -02 

3 (c) {4. 3fs^BJc7)5ISeg^5 (E) Cft 

«<7)M3t*^^* Ltzxmmmmxh t . 

[0180] ^-f , 023 ( a ) fc^-TJ: 3 fc, y'J3 
yM3 0 1±C, La, Hf, Zr, Gd^c^MSr 

*twtifflMisft«3 1 m^x. -7* bis 

^b3 14m?tLT, -fjf^EAffiKiO^y 

^-ViiAt7)^fr{4. ^f*^OfRS*i^feSi§^ffii3 13 
+{2*6 i o&kftb t, ffi|x.(f^KiHbH9JR3 1 3<0 
S * J 3 - 5 n mSI^taMIff^ 0.5-1 

[0181] 023 ( b ) tZTfitX olZ^ 7*b 

b 3 1 4 ^75X77 -/ ^^ai/K-ftHSSKtC 
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15 (La 2 SiO s If) fc^tSft.!,. y'jnyj 

3 13 "tyc^#>^A LT& < CI fc (c <£ 0 . #MiJM<^S)S 
*mmBM5 (A) Tir-?^SMac7)?gJKJ;i9ffi< LT 

[0182]<XC, 02 3 ( c ) t,Zf^f i 3 fc, ISM? 
JB5 (A) fcR«(cLTftffiM3 0 5&ffML. 
£«I£BHfc«3 1 5. &JRBHfc!|«3 1 3&V«ffiffil 

3 0 5£^--V?"-r& <> .IcDidfcLT. y-hm 

[oi83] ±m<vmx'i&i'V ^ >m%.3 oi± 

(=EJfefe«gM)l3 1 3 £*ft«-f-3 J; 3 (c Lfztf, ^ 
V3>mL3 0 1±lzM^Va>Mim£KmL. Z 

<7)^ya >>wim±.iz$mwiiumm3 1 3 £*tflhr£ x 
oiztxt>^\ <r?)%&. mmmizntyjx&y-vifc 

fzmm ti>. >mitm t Mmimm 313^ 
te&mtm-imm 31 5 1 nmmmttch. 

[0 184] ( F ) ) 02 4(a) — 02 

4 < c ) ii. *%Bj§oHM^«i5 ( F ) 

g<oset*i££^ Ltzummmmx-ht . 

[0 18 5] 4-f„ 02 4 (a) fcSrf-J:3fc:. y'J3 
3 0 1 ±lz . if $ l n mJiTFOffiifv ^'Javi 
-ftM3 1 6 «V>T, ^UaVWHRS 1 6 

_Lfc s La, Hf , Zr, G d^^JH^^tf^JSK-ft 
4MR3 1 «Wt, 7tM/y^h3 1 8 

SrVX^LT. Ar^>S i^)>f*^>f*>tAiS 

ayi«3 l 6+fc:$r4J;3**«*:'*-4. 
>i£At~ J: 0 , 1 6 i:tiW«»' 

[0186] mz^ 024 ( b ) IZTFTtX 3 tc. 7 * h 

9£ <k K) , y'J3 3 1 6 Kit***** 

«-c« . &m®ivmm 3i7t^va ywam 3 1 6 1 

if Km Lt^JESlftW 3 1 9jWBj*3*u y'Jay 
IMUK3 1 6te»«*^i6*iTvvSfv*iwr«±. i-'J 
3VKftR3 1 6S.tf**IKflaMB3 1 7tf)«MMB;iWK 

ztizj;*). wjx>bmmb<?tt&iffi*>t>tix^i> 

Jfcft. *BBSI*>iIjft££t£Bffi5 (A) TfrofcSMasi 
(D&gJ: Offi< LT i> , 4fGm2MB 3 19 ZBffrt 

&ztm$mx*hh. 

[0187] mz. 024 ( c ) izip-tX o (C. HM» 



BHtJi3 1 6%xpmmm3 05**9— £ 

[0188] icoj; o *29BBB5eJ:*Uf , ^~ 

cj:*), htt«R<?>se»w=s:JWS*» < -r & z t & 

^^>*S i i: lc J; 0 % &mmx-<7)7- hte^M^H^W 

[ 0 1 8 9 ] =3rfc\ *H)5fef^5 fcfc^T. ^Jl^fk% 
R^SraKflSBriRtti. A 1 , Sn, S c , Ti, s 
r, Y, Zr, Ba, La, Gd, Hf, T aCD^CD^- 

fc i,— ^<Q&mnM&&&tiX^til££^. fzfz 

msm-itmm^mm-^mx^ s n»j^T a«±s i ± 

[0190] *HM^M5Tii;. 
fcffMSix-l. y'J3 ^IHlJeSM&KK j: LT^'Ja >m 

imzMizmm l*zzk >■ v 3 ysMMifesiiJ: lt 

[0191] jy_h % *^OHJfi»« 1-5 SRBHLfc 

v\ mif, iM&mmmx'^ Lfzwm*?wmim* 
mMM^h^^^bh^mx-^h . ^com. 
*<m%zmtL%:^mBi*jtzt3^xn*$zBLxmm 
~tz>z-.b&*smx"$>&. 

[0 192] 

6. 

[01 ] *5KB^ia^2c0H*a^^Cffi^^##: 

[02] *^sjom 1 %xsm 2 comm&mizffi & ^mfo 
m&comicomiz^x^commjinco-mi^Ltix 

[03 ] *hbjo^ 1 mfm2cr>mwMmizm&¥mfa 
[ 04 ] ^^Bjcom 1 Rtsm 2 cvmmmizm & 

mmcom 1 ^Mfc-PViT^^MjtXgco-gPSr^LfcX 
SBfH0o 

[05] *micDmiRV&2nmmmiz&&!mfo 

[06 ] *«BBOfl5l ^B2c0H5i»«^«S^*#c 

mm.com 2 <m\,z^\ ^x zcommzMn-mz^ t^x 

SBfffi0. 
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[08] #»W>»3<OlSilMfc«*^flSgBtf>g5 
Ho 

[09] *min&3(?>mjimmizi&&¥m{mwnm 
0. 

[HI 0] *^BJom3WHS«®^S^^S<0 

0. 

[011] 3 o?ggBgffi£tii 9 . y'J^ya 

[012] 3 <^jiMfc:«*^f^«o 

0. 

[01 3] *m±nm3<vmwmi l z&&?mmm<r> 
0» 

[01 41 *^^m4c0SI^»fc«^¥^f*^««0 

[01 5 ] *wmm4<r)mmmiz&z>!mimw.<7> 
0„ 

[01 6] *wn<?)m4<Dmm&mi,zffi&¥mtm&co 

0. 

[01 7] *%HB^4O|?J^ffi{^i»^^«<0 

a 

[018] *»W<0*4<?^iBB«fc:«44mWKSBO 
0. 

[01 9] *^Ba<7)m5^iis«gg®^s^»f*^ffi^ 
[01] 




m 1 o0»t-3V^-c-€-<o«Bn:S**L3tiSBiBiH. 

[02 0] *^^5<OHM0»t=«S^*^aw 

m 2 <nwzr>\ ~*x ^commim^ vteummmm. 

[02 1 ] *mi<^5<mfmmim&¥mMm(7> 
m 3 <miz^x ■t&wmxmz^ tfzxmmmm. 

[02 2 ] #^Bj3<7)Sii 5 ^mMBMizim^mmmn 

[02 3 ] *&mtm 5 <^mmmmi l z{^^mwmm.cn 
m 5 <omz-o\,^x^mtJM^LtuMmwm. 

[024] *mi<m5<nmmmiz&&*mwmw?> 
&6<miz^xz<vmgLwz^LfzTmmmm. 

7, 11, 14. 1 6-^yrJVgM. 

9. lS-y'Jnyim 10-^S-y- 

wt^-v. n-i^xfyyaym 1 5-7— 
x ■ KW vifciScJl. 1 s-^DayiMJKi 0 l . 

1 2 l-y'JayJS, 10 2-NII«, 10 3. 1 

2 2-«^JKM«. 104-ffiHBHttil. 10 5-7F 
M^y, 10 6. 1 2 9--->-y :3^B^-fl^BL 10 
7. 13 0-tBS«I. 10 8. 12 5-^y 
'J3>I. 10 9-X^Xfyy 3 yI«, 1 1 0-7 

«. 111. 1 2 6-v-Urj^M^. 12 3- 
^S-^-K 1 2 4-S!ig?«|. 127-V-X-K 

w vcrmm^mm. 1 2 s-jwaf&ssii. 131- 

y-htS2 0 1-yU3>l« s 2 0 2-SH4»t 

2 0 204. 2 1 2-#s 

ft. 2 0 5. 2 14-^SI^tW. 2 0 6. 21 3 

■■■^mmtmm. 207. 20s. 2 0 9-y»j3yi 

teBS. 2 10-BPSGI, 2 11-V-^- KWy 
j&f&Ji3 0 1-y'Jnyit, 3 0 2. 3 1 6-y'j3 
>-8Hk;JK. 303. 309. 312. 313. 3 17- 

itmm-itmm. 304. 306. 307. 308. 31 

0. 311. 315. 31 9-^JRI£BHMt. 3 0 5 
3 14. 3 18-7tfyyXb 

[05] 
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[018] 



[02 1 ] 



W 




(«0 



(a) 




[122] 



303 
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302 



s- 



301 



303 
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302 301 



(b) 



309 

2Z 



303 



IZZZZZZZZZ^ 



308 



305 




305 



^£2222 



fit 




-303 



308 



[024] 



(a) 
301 



318 



317 



1 



-316 



(b) 



(c) 



312 



4 



310 
L 



^SS&SSZZZZZZZZZ 



311 
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(b) 
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a2mw% mm 



(72) mm ie* 

F^— 4M104 BB01 BB02 BB13 BB30 CC05 
DD03 DD04 DD55 DD79 DD82 
DD86 EE03 EE09 EE12 EE16 
GG09 GG10 GG14 HH20 

5F040 DC01 EC01 EC04 EC07 EC08 
EC10 EC12 ED01 ED03 EF02 
EK05 FA01 FA02 FA05 FA07 
FB02 FB05 FC15 FC19 FC28 

5F058 BA01 BD04 BD06 BD15 BF52 
BH20 BJ01 



